















































































































计和实现场景。设有一个信号，包含 5Hz 和 50Hz 两个
正弦波的叠加，以 500Hz 采样率对该信号进行采样，记
录时长为 1s，设计两个 3 阶巴特沃斯滤波器，分别采用
低通滤波器获得低频部分，高通滤波器获得高频部分。
我们将 Python 2.7 编程设计和实验结果与基于
MATLAB 2015b 的编程进行比较。
MATLAB 是 MathWorks 公司的商用软件，有一个
统一的集成开发环境（IDE），包含编辑器、命令窗口等，
很方便运行和调试。这里采用 butter 函数和 filter 函数
进行滤波器设计和处理，用 figure 和 plot 进行图形的
绘制。
Python 的 IDE 则有很多选择，笔者认为 JetBrains
公司的 PyCharm 界面友好，对教育界提供免费的专业
试用版本，也具备运行和调试功能。在其中采用 scipy
包中的 signal.butter( )和 signal.filtfilt( )函数进行数据处




阅。而 PyCharm 点击菜单 quick documentation，同样可
以调出 help 窗口，给出详细的帮助说明，如图 2 所示。
Python 能查看 filtfilt 函数的定义，也就是对源代码





此外，Python 可以在 Linux 嵌入式系统上运行，如
FPGA 板卡 Digilent PYNQ-Z1，设计用于与来自 Xilinx






大学数学科学中心的 Damien P. George 将 Python 移植
到 ARM Cortex M 微处理器上，实现了一个运行在微控
制器上的 MicroPython。所以 Python 可以无缝地从实
验室的信号处理验证型实验走向信号处理在数据采集
和回放设备配合下的物联网、无线通信实验，且硬件成
本极低。而 MATLAB 作为重量级的软件，Linux 上虽
然可以安装，但一般不支持轻量级的嵌入式设备，
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Improving Signal Processing Experiment Teaching with Python
GAO Zhi-bin, LIN He-zhi, FENG Chao
(School of Information Science and Technology, Xiamen University, Xiamen 361005)
Abstract：
Signal processing courses face many difficult problems, such as abstract concepts, complex derivation and dull content. Therefore, the set⁃
ting of signal processing experiment is particularly important. The way of hardware and software experiment supporting theoretical courses
has been widely used. With the need of Emerging Engineering, the practical application of Python in signal processing teaching should be
paid attention to. Analyses the development of experimental course of signal processing and the application of Python in experimental teach⁃
ing of signal processing, so as to promote the course of signal processing for discipline construction of Emerging Engineering, and improve
students' ability of application design.
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Abstract:
According to the requirements of SCAU industrial engineering, innovative spirit and engineering practice ability should be acquired. Practi⁃
cal curriculum including production practice, innovation and entrepreneurship, graduation internship and graduation thesis reform, should
be reformed through school-enterprise cooperation to achieve the goal of cultivating students as innovative talents. Throughout the integrat⁃
ed practical training project, teachers and students are encouraged to actively embrace new technologies, new management methods and ap⁃
ply them to classroom teaching. Finally, through the feedback evaluation of enterprises, graduates, employment guidance centers and other
units, the implementation effect is good.
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